A protein required for splicing group I introns in Neurospora mitochondria is mitochondrial tyrosyl-tRNA synthetase or a derivative thereof.
The nuclear cyt-18 mutants of Neurospora crassa are defective in splicing a number of group I introns in mitochondria. Here, cloning and sequencing of the cyt-18 gene show that it contains an open reading frame having significant homology to bacterial tyrosyl-tRNA synthetases. Biochemical and genetic experiments lead to the conclusions that the cyt-18 gene encodes mitochondrial tyrosyl-tRNA synthetase, that mutations in this gene inhibit splicing directly, and that mitochondrial tyrosyl-tRNA synthetase or a derivative of this protein is related to the soluble activity that functions in splicing the mitochondrial large rRNA intron and possibly other group I introns. Analysis of partial revertants provides direct evidence that the cyt-18 gene encodes a protein or proteins with two activities, splicing and aminoacylation, that can be partially separated by mutation. Our findings may be relevant to the evolution of introns and splicing mechanisms in eukaryotes.